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n&s £ excise u mmm2<Dftftm&x*&misnr=.%imfir<D'pte< 

m#mi i] i (D&m^zmmvTm i (dk? j )i*izmz>ytm<D& 
mm i <Dftm.%§vftm2nr~ybZAM-t m^mmt>^mytm^(D^^ 
m 2 <d% -7 -< jv # i y (DMi&yt & %yt-r z> w, i a^ytm £ . 
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mmmiMm2<Dyt$:ft^j: v <Dm^izttj&hTMtt-tz>mmm^m®zm 
u 

r-d, zn^etuDmskoyytm^iz-D^T, mmi%.&m2(Dyt7 4 jvzzm. 
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fafHfgi co^7^;b^^^Lfe^^^(Z)^Ji!&{c^-rsH2©^^i; 

u 

V h;HB,fc y^v^i®#<[£S:;t*r£H2<Z)} , 6:7.f 
SfflBm.l ©^^^;i/^^^JiiL7t^^^(Z)^S&{C^t-^^2©^^^^ 

U 

So, BufHH l hll2©3 , 67^;l/^^Milg4f'[4©t:°-^?M*^^v^^ct)T^{c 
So, *4x^*i©ifcg(D3fc*I#lCc>V*T, iuiBfgl&tFS^CDft:^;!/* £3§ 
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mmm 1 ®^&*&3fe^&^;fo1*«rae#:ai 1 «J u 

m&mm'rrtj ^(Dmnmmt ^m^zmmm. %> u 1 ttsii: 

=bU<tiM#$r^M$-&7t^i:$:#^:i:L^^^2{cfa*©3 , fe^-9--r K 
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, %&wwmibtt£%&mv4 FAy vfcm (vsb) #5$, «j:^^*ie>© 
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(wdm) %fcmim\t. %-7 7^ jmm<D±^mmzM&xmi%te^mx& & 

o ffi^, M10 0, f.fel^i 1 T b i t / s 5:iAI>i^l^feMg 

FA(Erbium— doped Fiber Am p 1 i f i e r )& £®#±gg : 

n d©EDFA0t5Wl 5 3 0 n m~ 1 5 6 0 nm©3 O nmt^»J, M 
i|[|St*tt3.8THziM5 t L-b a n d^ip@3§^^>;^iiiI#§£M 

[0 0 0 3] 

[0 0 0 4] 
[0 0 0 5] 

^W"9--f M>F (Vestigial Side Band ;VSB) 
iltt, -^it>fK;1>K (Single Side Band;.SSB) ^ 
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[0 0 0 6] 
[0 0 0 7] 

m e »»v s b #5£«:»uh ufea«^a3t3ai««<z)«T»*. 1 
06-1-106-6 ^^ti^tiM^-sMSA. i ~ a 6(Dybmn*m,j]'tz>m : % 

7>fAio4^e>ffl*ati, bTft^r^A^icMv^^s. ft 

M^l 0 1 £ bttt, ftM#<Z>M3c<Z>4?&VNAWG (Arrayed Wav 
eguide Grating)^, NA^^^^^^if^^AWV^tlTV^ 
-So «*©»«*>f K**jcfeV^Ttt, #i^H0 6-l~10 6- 

6©m*^&^n^timji*«^©M^5^^^r<^^ 1 13-1-11 

[0 0 0 8] 

%mi 0 6-3^^m7j$ti^tfivM«A z<D%mmt. mmm^x^mmm^ 

tlTV^fctf), %7 4 )\;ZAtS&T*$>2> F *7?teE!7 (a) CO J; 3 fC?g^ A. 3 CD 

®7 (b) te^^ft^ 1 1 3 - 3co^i®#tt-e&u, *7j)i*te 
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»mu =bb<«M?«t*Mtci*e>$tiTfey, _h{WTO • r mm&a> 
&y\tmi (c) <D*5K% i m*<D±mim'&&t>ti* 

oTV**. rtl^^^M-^-^^Mtll 0 1 T'MtSI hlCfcoT, IH6<Z)H 
[0 0 0 9] 

W%m%-yjK% (fcii&lii 13-3) ©j8ifi*4>iifc:R&3fe 

fcffiMiftj8#&Bfc2rif££fi (~lfyM/-h) »J, 07 (e) 

©J:e>KV S B^a>»^J: y Jt£v>%6Di:fcS„ X, 7>f ;H 'J >^t©Mf 

ttMfliiStff &#oT£y,- -e©^«iit>vs B^«fcyji£v^=fe©i:«iSfe«>, m 

[0 0 10] 

*ja#«jijcfc£. m^©^^ ;i/^«^-ti^ti^«*^^oTfey 
, ^«*s*^j»a! (f#H>yhu-h©io^0iig) izMfflztir^z&m 

[0011] 

fey, t^ffilt^l»lg?ft*^©^n^ h-^«s^©#tttc 

ytm^<?>m&&fe4ti** Afiftm^<Dmmmt^m&ft&<z>m*mtte£iz&2> 
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[0012] 

ffclCfcoTtfcl 0GHz~&l 0 0GHz«5:j|c„ flfcfe, M^#fi^iH 

[0013] 
[0014] 

[0015] 
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5. v s Bmm^o^m^^ mmizmmm^mm^ 4 zm^^x 

@it>T FA> FM#«miT£3£Tfl?&-e§£ 

myt^mwmibmmm&L<izm-fk&mytm%-v-4 fa> F*HMtf>m;^£3i 
2 © fc i: o x &m l x m^j t -r ti & £ v a „ 

[0 0 17] 

^<D*&m£klZtt&-mZ1*:Z>ZtlX\ t> L < te#3£f9#©#<II-9--f F^> FSIHC 
[0 0 18] 

[0 0 19] 

X, 3fe#Si*-«f FA> F^^:^cfev^T3 , fcM#©f Mfti:^^^;!/^©^^ 
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^(Z>^jS#ffi<3Dtr-^?^^sv>ic*D-f^icM^s «t. 3 fit, z: 

[0 0 2 0] 

2 mskT t & "T ^ n tfis-m-v $> Z> = 

[0 0 2 1] 
[0 0 2 2] 
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[0 0 2 3] 

, ^ ^ i: ^ n x h - ^ ?: 4 d § ^s^MT^ § o 3©r^Htt, m& 

co^ii#'ft ^2 v ^ icm^&tt a* ^ -rti £ £ c & v a j: e> \z z (Dm-Bkmrn^s w 
* $:S^tc^7 >r (Dmm&^kzfflm'tz zmz^^x ^mr-v^Zo mmz 

ic -gt -r -g> j; e> tc ^ 7 ^ ;v z <d mmmn z mm ts^ttt ^ £ . 

[0 0 2 4] 

IMSt-f KA> K (VSB) &te«<Z>ra/*&^LTV^,, *(0#^tt#c©il 
>JtfeS. 1^, iSI©M&53o©M3tI10 6-l, 106-2, 106 
-3 (tfiH, a 2, 13) ©ffiAJtH AM77^fAlOOS:^Lt$l 

Wj&jgjfi^tt&^oMSBttSliE^^^-f i o 2tc<fcoT— ;i/*y 

[0 0 2 5] 

^2 tt^fpf©^^*/^ h^fc^TMLfcfcC&T'&So 02© (a 
) ligfl <Z>H1 ©MtHl 0 1 - 1 (Z>ffi#/& (A,&) tcfctts^M-^©*** 
h;i/T&U, — *(D%7T>( AtfJ&f&^a 1, A 2, U©3oO)l6f#« 
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. mzo (b) »iitti«7-f ;h i o 2©sig«$>5„ ^momm 

M*ifciC;tfj&SbTffcl o~mi 0 0MJ^±©^il#ffi(Dt:°-^ $r^o^^^;i/^ 

#«m«rtBT?&s. 02© (c) temm&mft&ytyj fr*ti ozto&jj&BK. 

£tf«UffiSftt)fcVS Bfg#«#|£*l> Midget* 0 2 0) (a) <Z> 

[0 0 2 6] 

v sBtt£<Dmm&M, $mi&%7 j x&htl&i 13-3) <D'm&#fo 

[0 0 2 7] 

il^M#©M^raPiiCit^^:7>r (F r e e Spectral 

Range ; FSR) £ V^jfijj&#*<5. iiS<Z>ft:7 >f 

Q# ( = F S R/j8ifi*?«*I) tC±PS^fe »JFS R#-j£©3: £ T?ttj8jfi*&««l 
(A$H^^;i/#©lt3gttHi$T*&£ 0 F S R T*g*itf3fe7-r ft* 

[0 0 2 8] 
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mm<DwytWLm& (fwm) iz^z^tzmttztez&BW'vftmn&m-BkmM 
z *mmm t & £ £ e> amm \z - v iz v> &mm~t & - 1. % ^mv & $> . 

[0 0 2 9] 

Btf# hbt iiMA ^ NRZ (Non — Return to Zero)^RZ 
(Return — to — Zero) , CSRZ (Carrier — Suppre 
s s e d RZ) te¥<DZ£g$.te&mW^tfmm'*SmT*&2> 0 ^#£bTte, 

-& img^if T* & < % mt> & v % „ 

[0 0 3 0] 
[0 0 3 1] 

# ^ tr - a * y y y # tfmm rtibt* & s . -=& u < i±tss^#tt # & »; <£M^ 

[0 0 3 2] 
[0 0 3 3] 
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3© (b) <D i^j:Sl#ffi?:j|oMlffilW7^V^ 1 0 2T'#M^© 

*i?ia^b^i^{ci§^-r^ 0 fei:^.«4 oGb i t / sx*&mmmztit=.ytm^ 
e>m&. m t ©^^^ k;W4 o~6 o GHziSicjsA^tS), wt&mm 

#££^-0 . 8 nmJ^T (lOOGHzKT) ©«^lC$>fe^ 0 X> 

ftu 03© (b) (DZzwe^-t^oiz, m;u»^mu 2<Dm j $<D±mmw. 
m^iz&m3(D (c) <d zoizmWimmphotuT. b-ztf$LVte&%fS&i$± 

V S B>f8#tc^iT-£ignc£C£$T L^ffi-e&S, lM<Z>7Em 1 Z.<D& 
[0 0 3 4] 

3© (d) ©^eu-e^-r koK&itv, ^mmmmMtfi&T-t&o z<ntz.®>. y 
j )vz y ysf&oytm-^izizms v> (e) ©i^ciSMfA^^^n^h-^ 
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[0 0 3 5] 

fr^mxT^mm&m&^m^yhmi o 6 - i, 106-3, 106-5 m 

fiH, *3, X 5) ttA*)t7 7>f/U 0 0 ^bt*»f 1 ©3fe;£«#- 
1 0 1 - 1 lC#***lT2kR#M3*l5. X, il[#g®ififfli^ll0 6- 
2, 1 0 6 -4, 1 0 6 - 6 (JStfi X 2 , H, A 6 ) =fe |U*itC3| 1 

10 i-27?t^ssns. ^tie>©^-f «-eti-?*i^SB«r'&3aia^f£S:# 

oOTTO^7^;H 1 0 2 - 1, 1 0 2 - 2(Cj:oT^tl-? ? 4xratCVS 
[0 0 3 6] 

^£;ft£^MUi, ;i3, uoi^ifil ^iffl»li:Hi©f 

mvytyjfr* 1 o 2 - 1 icto-tias© ( c ) ©Mfi^m^vsB^M-^ic^ 

&£*iT, H4©Bj^icm*stvs. ffi, }fc:7-<;i/# 1 o 2 - 1 ©SSittttttBI 

5© (b) JCflflj^SftS. 
[0 0 3 7] 

««tstfi©^#%, i o 2 - 2 icj:-dtei5(d (d) ©est 

fi#SVS B3feM#lC^&£*l, K4(ODj^tCffi^3n-So ^tl & 2 

tt, #18^©^ 2 1 0 3 lC<koT-&ig£*l, 05© (e) ©iS^g© 

[0 0 3 8] 

z. © j: e> &c immm-gk. mmn-g r ^ ic # w r m wtt m^m% ? j * x % ? 4 
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7 J )V * <D 7 U 7, V - 7 #JJ±#tt% 3Jc#T? # 3 0 
[0 0 3 9] 

mmtm^ tm-v$>^ a t^v%7^ jv^ 

[0 0 4 0] 
[0 0 4 1 ] 

lZ5jk -T <fc e» jtf =y X & £ CD ^M3&-t <Z) V y /\ V ^ > ^M^ft ^iflCJ:ot 

1 0 5- 1, 1 0 5- 2l±3t*-^9 1 0 7 - 1 KUg-^-StlS. ^ =7 <D 2 ~D (D 
ffiijti, ^ft^ft2o<Z);R$©M&£^M!&l 0 8-1 £<fcl>*l 0 8 - 2 legs 
^£*l> 3n^}±SlF3l^7°7l 0 7-2t'^$tl§. LT, *<£>2^>mjj 
<Do%-J5tfm±fyt7TJ /U 0 4 {Cg5M£*lTVN£„ 
[0 0 4 2] 

EI9 tt*>f U -AcOlfrfEfc^X^ H;i/±T'mB^^-'5llIT^-5>o 2o©# 

mi 08-1, i o 8 - 2m<z>mmf%mm*T t-rzu. ^<DmMmmt%* 
^9 hMt«ii/T©^i5:jioi mz&z> 0 z.<Dmmt>mmmsk 

(Dmmt^v<&z> £?izmm-t z>t, eiscoa^&b 

*^m7J^,E/\C7)^iii#'ffi«El9 (b) CDcfce>&C&£„ X, BI8C7)A^^D^^ 
ffi^7^E^CD^ii§#ttttEf9 (c) CD j^lCfc-g., rcDjc^C, 
h;b±T*SV^V^^ig4f<f££^ 0 f£oT. Mill ^m$.&<D%mmz:%'7 
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YA A 1 0 5 - 1 {CAilU *<Dtpfo$L&&m9<D (a) (D J: ? iC 0 9 © (b) 
[0 0 4 3] 

M^ti £ x-bx-fv ^mmutt* -J^mo* B £ £ j& C © 2 o 
>f > # u - ^-{c j: o xm^mnmm^ & Tfmm&wmmft -7 ^ n, # <d f s r 

[0 0 4 4] 

3N+l#g, 3N+2S0, 3NSS (NttfiEjR) <Z> 3 j|filC#W\ 
*»ifflll©^»»10 1- l, 10 1-2, 10 1- 3tMltiM 

m-^icsesiu -en*tiM»tti*ff«^7-f i o 2- i, 102-2, i 
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tlHll©(a), (b) % (c) ©«k3£j&& 0 ffi. #ER«X^ bJKDo 
)6#8»10 3CJ:oT^»a*lT, Bill© (d) © J: 3 

^{c^matis. 3©j:e){c^f>^u-^©»^c (*«t?j*3) zmmizmw-t 

§^ti:j:cT, 1 0 2 &CA;fr£*l£ftft#©raiSg££ £&CJ£ 

If, fio*7>f ;i/*©4#tt& J: yttfcTfS*. lot, WKift:R^e>©* n* 

[0 0 4 5 ] 

tt»l©^«»l 01-1, 10 1 -2-e^|ftStlfc«»[««feJ:tJ f «a««© 

ffi*^7 7^fA 104 ^?>m*3ti«. «w«jfc7-r ;i/#&tf>r u -rUiif 

S4£ ^ ^ *; a. - ;i/ ic $1 t> it T -5 Zl £ #-5T!g T* & 5 o ZL©r£tCJ:oT 

^ h^a*»a!«:i&»fc-r*assf!ts:fi*Tf*«. its©-* u-A&gjg 

© (b) ©«I:^tC^^«J:»;jt£v^ia : i ; «*iS:KroTV^^, #«©3**«3fe 

7j)i*tfgj y* u -ai±hi 3© (b) ©<fce>fcj8ia#«ffi*vi#w«*ifc 

PI®S^J:»;»v^%©4:«5«S 0 £©*§£!, #&S©3fete#©#«*Itt, Hi 3© 
(a) j^bHl3© (d) ©<fce»tC^fb3*lSfc«)M#©Mtt#*K: ; rff^c> 

) , (b) ©J:e»lC'fi#^©^^©M^©^l>{C^-7-fey h^tlSo X, ft 

;^liSt®mtt0i 3© (d) ©j:e>{cvs B^M#tc^m$ti^ 0 

[0 0 4 6] 
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[0 0 4 7] 

-f^{C-rtlfe2o©^Jgc3 , 67>r;i/^ 113-1^113-2 &J5V^;J3U, ^ 

ti e> © e> & v s b tcassi ■* § # y a jv * n mm $ n x 

\,*&(Dt)WWt'v3b& B mmm^x*mmzfrt~im&<Dftm^ziiiji-*z>¥mftft 
inoit ummnmRi i nzmmt*tixis*). z.niz£^xytm^(Dm& 

&M&-t&Z.£.WsimT*2b&. mMMOftjlftl*. AM77>fA100}Cj: 
oTiRSr^itftiUfllffi^Sftfftt^^-f 1 1 8{CA7J3*iS„ ^©PWT'te 
3"fe«#tt^(ft#l 1 2- 1 fC<fcoT2oJC^«Stl*c fit, -*3S«*»« 
)fc7>f ^ 113-1IC, f£7j# 1 1 3 - ZJCA^JStlS. ifH3t7>f;H 1 
13-1 &ailLfe3t«-9»±^VS B«-&JCSE*S4xT«y, Stf3fc3H£#ll 1 
2 - 2JC<fcoT2#3ftfc©"£, -^tfti! t J]%yT'( A 10 4-1 ZfrLXftB 
ICfflTJStlS. r<Z)M#«> St»Offi^7 7>f /tl 0 4 - 2^P>^e>tl^fE<Z) 

3tv s Bit i: loi^jftsnr ii & « o 

[0 0 4 8] 

2o£0|W7-f;H113-l, 1 1 3 - 2(DtH±!m^rlt^tl^n 

MMiH-i, 1 1 4 - ziz&^xza&jgzm^m^^mmznzo r 

[0 0 4 9] 

mi 5tt»««3t7^;b*i:3tfi-^©tftSlBfiS:^-rH"eS)*. ^Sftltffi 
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%-7 4to9 \ 1 3 — 1 «fctjc 1 1 3 - 2 lifl5— I* o fc3fe 

7 -r -e& y , ^n^*i©^i>Mi##m#©±« <fc tKT{i©«^£ifc »; 

VS Bfg#^©K©*3a«^7l2y h*©2^i:&£ ^fC^^So IP*> 

2£;&£ 0 i©J:^lC-rnif, 015© (a) © <fc 5 {C}fe##©^frM?&8U i 

Sfl5©(bKIH15©(c) ©2o©3t7-f^^©SI#t©^i^ £ 
*f»ifr"ea&.5 A c {c— £fcbfci:£, 01 5© (d) ©<£ •) izyt7 4 113-1 

#liV S BftSftTV^fefc, gliA. c fcte-^tMl £:=&©£:& 

[0 0 5 0] 
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